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1 . A method of determining the presence of phyeocyanin-pigrnented algae or 
bacteria in water from light reflected therefrom, said method comprising the steps 
of: 

(a) obtaining a measurement of reflected light from safd water, said 
measurement comprising a measurement of me respective amount of light in at 
least five frequency ranges: ( I) from about 0.45 urn to about 0.52 um (it) from 
about 0.03 urn to about 0>69 pm (il) from about 0.76 pm to about 0.90 pm; (Iv) 
from about 1 M w to about %7B um and (v) from about 2.08 vm to about ZM 
urn; and 

(b) relating the approximate amount of said phycocyanin in said water to said 
respective amounts of light by applying an algorithm relating said respective 
amounts of tight In said at least five frequency ranges to the amount of 
phycocyanin algae or bacteria in said water. 

2, A method according to claim t wherein said measurement of the amount 
of light In said at least five frequency ranges comprises the measurement, 
respectively, of: (i) LANDSAT JM band 1 , {it) LANDSAT TM band 3, (Hi) 
LANDSAT TM band 4, (iv) LANDSAT TM bend 5 and (v) LANDSAT 7M band 7, 
3: A method according to claim 2 wherein said algorithm is any aigcrithm 
selected from the group consisting oft X * K, - K 2 x (R31 ) + K 3 x (R41 ) - K4 x 
<R43) - Ki x (R53) * Ke x (R73) - K? x (R74) and equivalents wherein; 
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X is the approximate amount of phycocyanin afgae expressed to micrograms per 
liter; 

Ki is a value in the range of from about 30 to about 60; 

Ks Is a value in the range of from about 5 to about 1 5: 

Ki is a: value to the range of from about 20 to about 36; 

K*is a value in the range of from about 100 to about 130; 

Ks Is a value in the range of from about 3 to about 1 0; 

Ke$s a. value in the range of from about 30 to about 50; 

KjH a value in the range of from about 5 to about 20; 

R31 is the value of LANOSAT TM band 3 divided by LANDSAT TM band 1 , after 

subtraction for atmospheric haze separately in each band; 

R41 is the value of LANDSAT TM band 4 divided by LANDSAT TM band 1 , after 

subtraction for atmospheric haze separately to each band; 

R.43 Is the value of LANDSAT TM band 4 divided by LANOSAT TM band 3, after 

subtraction for atmospheric naze separately to each band; 

RS3 is the value of LANDSAT TM band 5 divided by LANDSAT TM band 3, after 

subtraction for atmospheric haze separately in each band; 

R73 is the value of LANDSAT TM band 7 divided by LANDSAT TM band 3, after 

subtraction for atmospheric haze separately in each band; and 

R74 is the value of LANDSAT TM band 7 divided by LANDSAT TM band 4, after 

subtraction for atmospheric haze separately in each band. 

4 . A method according to claim 6 whereto: 

X is the amount of phycocyanin algae expressed in micrograms per titer; 
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Kt \s a value m the range of from about 45 to about 50; 
K* is a vatua in the range of from about 7 to about 1 1; 
K 3 i$ a value In the raisge of from about 2$ to aboul 35; 
K|5S a value in the range of from about 1 10 to about 120; 
fts Is a vaiuo fa the range of from about S to about 8; 
Ks is a value in the range of from about 35 to about 45; and 
K? rs a value in She range of from about 10 to about 15: 

5, A method according to claim 8 herein: 

X is the amount of phycccyamn algae* expressed m micrograms per liter; 
Ki is a value in the range of from about 48 to about 48; 

Is a value in ihe range of from about 8 to about 10; 
K 3 & a value in the range of from about 27 to about 30; 
K* is a value in the range of from about 115 to about 1 20; 
K 5 tea value in the range of from about 6 to about B; 
K& is a value in the range of from about 38 to about 43; a nd 
K? & a value in tie range of from about 13 to about I S; 

6, A method according to claim 1 vvherein the ca&uteted value of 
phycocyanin correlates to the actual measured amount of said phycocyamr* in 
saki water by a conreSation value in excess of 60%, 

7, A method according to claim 1 wherein the calculated value of 
phyoocyaran correlates to the actual measured amount of said phycocyanto in 
said water by a correlation value in excess of 70%, 
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8. A method according to claim 5 wherein the calculated value of X 
correlates to the actual measured amount of said phycocyanin in said water by a 
correlation val ue in excess of ©0%. 

9. A method according to claim 5 wherein the calculated value of X 
correlates to the actual measured amount of said phycocyanin in said water by a 
correlation value In excess of 70%. 

10. A method according to claim 1 additionally comprising the step of 
transmitting data relating to the approximate amount of said phycocyanin to a site 
remote from the site where said measurement takes place. 

11. A method according to claim 5 addSonaiiy composing the step of 
transmitting; data relating to the approximate amount of said phycocyanin in said 
wafer to a site remote from the site where said measurement takes place. 

12. A method of determining the presence of phycocyanin algae or bacteria to 
water from light reflected therefrom, said method comprising the steps of; 

(a) obtaining a measurement of reflected: light from said water, said 
measurement comprising a measurement of the respective amount of light in at 
least four frequencies com prising, respectively: (i) LANDSAT TM band 1, (ii) 
LANDSAT TM band 3, IAN0SAT TM band S, and (iv) LANDSAT TM band 7; 
and (b) relating the approximate amount of said phycocyanin in said water to said 
respective amounts of light by applying an algorithm relating said respective 
amounts of light in said at ieast five frequency ranges to the amount of 
phycocyanin algae in said; water, wherein said algorithm is any algorithm 
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selected from the group consisting of: X m K? - K 2 x (R31) + K 3 x (R41) - K» x 

(R43) - Ks x (RS3) + K» x (R73) - K? x (R74) and equivalents wherein; 

X is the approximate amount of phycocyanin algae expressed in micrograms per 

titer; 

K, is a value of about 48; 
K 2 Is a value of about 9; 
K$ is a value of about 30; 
1tUi$ a vaiue of about 118: 
Kg is a vaiue of about 7; 
K«isa value of about 4t; 
Ms a value of about 1$; 

R31 is the value of LANDSAT TM band 3 divided by LANDSAT TM band 1 , after 

subtraction for atmospheric haze separately in each band; 

R41 is the vaiue of LANDSAT TM band 4 divided by LANDSAT TM band 1 . after 

subtraction for atmospheric haze separately In each band; 

R43 is the value of LANDSAT TM band 4 divided by LANDSAT TM band 3, after 

subtraction for atmospheric haze separately in each band; 

R53 is the vaiue of LANDSAT TM band 5 divided by LANDSAT TM band 3, after 

subtraction for atmospheric haze separately in each band; 

R73 is the vaiue of LANDSAT TM band 7 divided by LANDSAT TM band 3, after 

subtraction for atmospheric haze separately in each band; and 

R74 is the value of LANDSAT TM band 7 divided by LANDSAT TM band: 4, after 

subtraction for atmospheric haze separately in each band. 
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13. A method according to claim 1 additionally comprising the step of 
transmitting data relating to the approximate amount of said phycocyanin in said 
water to a site remote from the silo whore said measurement takes place. 

14. A method according to claim 12 additionally comprising the step of 
generating a report of said approximate amount of said phycocyanin in said 
water. 

15. A method according to claim 12 additionally comprising the step of 
transmitting data relating to the approximate amount of said phycocyanin in said 
water to a site remote from the site where said measurement takes place. 

18. A method gf determining the presence of phycocyanin algae in water from 
light reflected therefrom, said method comprising the steps of; 
(a) obtaining a measurement of reflected tight from said water, said 
measurement comprising a measurement of the respective amour* of light In at 
least five frequency ranges: (i) from about 0,45 pm to about 0.52 pm; (IS) from 
about 0.03 tiro to about 0.69 urn: (iii) from about 0.76 pro to about 0.90 pro; <iv) 
from about 1 .55 pro to about 1 .75 pm; and (v) from about 2.0S pm to about 2.35 
pro; 

transmitting data relating to said measurement to a site remote from said 
measurement device; and relating the approximate amount of said phycocyanin 
expressed in micrograms per liter in said water to said respective amounts of 
light at said remote site by applying an algorithm relating said respective 
amounts of light in said at least five frequency ranges to the amount of 
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pfiycocyanin algae in said water. 

17. A method according to claim 1$ additionally comprising the step of 
generating a report of said approximate amount of said phycocyanin in said 
water. 



Cancelled claims 18-37 
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